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1- WHAT IS THIS BOOKLET FOR 


This is a pamphlet to aid candidates attain their Novice 
Licence . The licencing of radio operators is in a_ state of 
flux at present due to the devolvement of examinations and 
changes to the regulations . 


There are two main result of these changes —- 


la. DEVOLVEMENT - In the past the Department of Transport and 
Communications has held exams for Amateur licences’ several 
times a year in their offices . They had set the exams , and 
marked them . In future this will all be handled by the 
Amateur hobbyists under "license" to the DoTC. This change was 
due to take place in early 1988, but at present exams are 
still being held by the DoTC until at least March 1989 . 
Beyond that time you should contact your state branch of _ the 
W.I.A. ta get details of where and when the next exam will be 
held . 


1b. REGULATIONS - The last time the DoTC printed a 

comprehensive text book on regulations covering the Amateur 
band was 1978. There have been several changes to the 
regulations since then. The Department has promised that 3 
pamphlets would be published in May 1988 explaining the 
changes, but as yet these are not available, and there are no 
old regulations books available either. 

The Regulations section of this booklet is a summary only of 
the information we have been able to obtain , mainly from a 
draft copy of the second of the DoTC pamphlets called ODOC71. 

DOC 72 is to be basically chapters 7 and 8 of the 1987 Amateur 
Operator’s' Handbook, we have summarised these under "Operating 
Procedures". DOC 70 will contain information for prospective 
Amateur Operators ( Syllabus and conditions ). DOC 70 and 72 
are not yet available, and DOC 71 is not yet widely available 
in print. 


2]. LICENCE LEVELS 


There are four levels of Amateur licence available . 

The scheduled licence fee for all these is $ 28 ( effective from 
lst December 1987 ) 

All Australian Amateur stations use call signs beginning with VK , 
this is followed by a number for each state, then two or three 
letters indicating class of licence. 


0 Antarctica 4 Qld. 8 N.T. 

1 A.C.T. 5 S.A. 9 Other external 
2 N.S.W. 6 WA. Territories 
3 Vic. 7 Tas. 


2a. NAOCP - Novice Amateur Operator’s Certificate of Proficiency . 

This is the easiest exam to pass , and the main aim of this 
booklet . The exam tests candidates knowledge of electronics 
theory , Morse code to 5 WPM , and knowledge of the regulations. 
The licence limits operation to 4 frequency bands and a maximum 
power output of 30 watts peak . Call signs are from the series 
VK*NAA to VK*NZZ , or VK*VAA to VK*VZZ. Ce = state cade) 


2b. AOLCP - Amateur Operator’s Limited Certificate of Proficiency. 
This level requires a higher knowledge of theory and 

regulatians but with no Morse code . It opens a wider range of 

frequencies , at much higher frequencies , but Morse channels’ may 

not be used . 

The maximum power output is 400 watts peak ¢ 150W AM ). 

Call signs are from the series VK*ZAA to VK*Z2ZZ , VK*YAA to VK*YZZ 

aor VK*XAA to VK*¥XZZ. 


2c. AOCP — Amateur Operator’s Certificate of Praficiency 
( Full Call , or Unrestricted ) 

This requires the same standard of knowledge as the AOLCP 
as well as Morse code to 10 WPM. The transmitter power is the same 
as for AOLCP , but all available frequency bands may be used . 
Call signs VK*AA to VK*ZZ , VK*AAA to VK*AZZ , VK*BAA ta VK*B27 , 
or VK*DAA to VK#*DZZ. 


2d. Combined AOLCP/NAOCP - 

Normally for AOLCP candidates who upgrade by achieving the 
Novice 5 WPM Morse , also for NAOCP holders who pass the higher 
level of theory and regulations questions from the AOCP . Bath 
Novice and Limited frequencies are available , but power output 
remains at the level of the initial licence . 
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OTHER LICENCE CATEGORIES 


2e. CB Licence — Citizens band (¢ $ 14 fee ) 

These can be obtained from the DoTlC for an annual fee .~. No 
knowledge is needed . There are 40 channels at 27 MHz and 40 at 
476 MHz . A pamphlet called "Conditions Governing the Licensing 
and Operation of the Citizens Band Radio Service" is available 
from the DoTC. 


2f. MARINE LICENCES - 
Transceivers are compulsory for all vessels proceeding more 
than 2 miles offshore and are an important safety device if 
used properly .- 
For further marine radio information, contact your nearest Coast 
Guard Flotilla , or Bar Point Base (02-455-2266). A booklet is 
available from the DoTC called "General Conditions Governing the 
Licensing and Operation of Radiocommunication Services". 
I. 27 MHz ¢ separate to CB channels ) —- emergency, ship-ship, 
ship-shore, weather, surf rescue, professional fishing, etc. 
Licence required for transceiver but not operator. Self regulated 
by marine users for correct operating procedures. 
Il. 2, 4, and 6 MHz bands and 56 channels at 156 to 161 MHz - 
used for ship-ship, ship-shore, safety beacons, distress, radio 
-telephony , telegraphy, coast guard, navigational, etc. The ROCP 
( Restricted Operators Certificate of Proficiency in Telegraphy 
and Telephony ) is required. Examination on safety, regulations, 
operation of your equipment (¢ and simple fault fixing ), band 
Management, and an installation inspection . See DoTC booklet 
"Handbook for Radio Telephone Ship Station Operators" 


29. OTHER classes of licence regulated by the DoTC are briefly 
listed for your interest . 
Aeronautical (ground to air), Aircraft (A-light, B-other), Amateur 
(4 above + beacon), Base station, Coast (shore to ship VHF, other) 
Disaster (natural and civil defence), Earth (Aust. satellite 
service, . AUSSAT), Experimental (non-Amateur), Exterior Paging 
service, Fixed (single transmit freq.-), Frequency Reservation 
Certificate, General (other low power transmit occupied bands), 
Land Mobile, Handphone (27MHz walkie/talkie), Interior Paging 
Service, Internal Television Service, Limited Coast (shore to 
ship fixed chans-), Marine Rescue, Mobile Disaster, Multipoint 
Distribution Service, Narrowband Area Service, Outpost (School of 
the Air), Outside Broadcast Television, Radiodetermination (postn. 
velocity determining), Remote Control (of base station), Repeater 
Station (Amateur,CB,microwave), Ship Station, Telemetry, Test 
Permits. 
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3- HOW MAY WE HELP YOU 7 


" The Novice Kit " is our biggest selling’ item. It is the 
cheapest way to obtain all the information to study and usually 
pass the Novice exam. It contains both Theory text books, the 
complete Morse pack, a book of 1000 Questions and Answers for the 
Novice exam, and this booklet summarising the regulations." 


"Morse Pack " - the second most popular item. This is 
included in the above or can be purchased seperately. It cantains 
a text book and three C60 tapes. The text leads you expertly 
through the tapes, starting at zero Morse knowledge, through to 
over 5 WPM to pass the Novice exam. You will learn good operating 
skills as you go, and Morse will soon become a second language for 
you. There are also two optional tapes available, supported by the 
text. 


"Into Electronics "' - a beginners text of theory often used 
in schools as a stand-alone text book for an electronics course . 
"Novice Electronics " - The second theory book that = goes 
from the basic knowledge in "Into Electronics" ta the standard 
required for the Novice exam . 


"1000 Questions for Novice Candidates " well proven 
questions and answers for the Novice exam at the same standard as 
the DoTC question bank . 


"500 Questions for AOCP " 500 carefully chosen theory = and 
regulations questions Cand answers), to bridge the gap fromthe 
NAOCP to the full call exam. 


"100 Projects " - is designed to give beginners a feel for 
electronics - A minimum of equipment and tools is required. 
Projects start very simply with wire, batteries, magnets, and 
light bulbs , but build rapidly to sinple one transistor circuits 
for radios , flashing lights , buzzers , etc - The book then takes 
experimenters right through to Integrated Circuit projects. All. 
projects are safe and have a full explanation of how they work , 
and what to do if they don’t . 


" Morse Tapes " C60 tapes at any speed from 5 to 18 WPM, most 
available in four versions to avoid familiarity. Each contains 
practice in one speed in a mix of words, numbers and punctuation. 
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Bb- ORDER FORM 


- - - EDUCATIONAL MATERIAL IS AVAILABLE FROM - - - 


WIA ¢ NSW ) Education Service,P.Q. Box 262 , Rydalmere , 2116 
Our organisation is a non profit ane, designed to assist beginners 
into the hobby of electronics and Amateur radio communication . 
The prices below are current for 1988 but we have no profit margin 
to allow us to absorb cost increases in printing or postage , so 
the prices may increase at any time . 


You may make photocopies of this page to use as an order form. 

A - price of 1 to 10 items including postage anywhere in Australia 

B - price for 10 or more of the same item with postage costs paid 
by the purchaser on invoice . This is only available ta 
recognised clubs , schools and baokshaops . 


Price- 4 B (BULK) 
NOUICE KIT > 2 eS Ss $25-- $22 | 
MORSE PACK - - - - - - - $9.50 - $ 7.00 | 
INTO ELECTRONICS - - - - $ 4.50 - $ 3.50 CJ 
NOVICE ELECTRONICS - - - $ 4.50 - $ 3.50 CI 
1000 QUESTIONS - - - - - $ 4.50 - $ 3.50 —_ 
500 QUESTIONS - - - - - $ 4.00 - $ 3.00 | 
100. PROJECTS: = = 2 3 $4.50 - $ 3.50 | 
NOVICE SUPPLENENT- ~ - - $ 3.00 - $ 2.00 = 
Bee cca required ) - $ 3.00 Cc) 


SPEEDS - ’ ’ , , 


« Prices may have to be increased about mid °89, please apply for 
‘Jatest prices in writing after that date ) 


4. STUDY TECHNIQUES AND HINTS 


4a. EQUIPMENT - 

Books - The Novice Kit contains all the neccesary information for 
the Novice exam, but extra help is always useful. Other texts are 
available from the W.1-.A. office in your state. The DoTC also has 
many useful pamphlets, some are mentioned in this book, but there 
are others. e.g. an excellent text called "Radio Frequency 
Interference Handbook" (1986). 

A more detailed syllabus than is Summarised here is available from 
the WIA called "' Study Guide for NAOCP ". The DoTC also has a 
similar pamphlet available. 


A cassette tape player, preferably with headphones, far learning 
Morse Code, and recording the transmitted lessons detailed below. 
A Morse Key and oscillator to practice sending. 


A shortwave receiver is useful to gain experience from those 
already on air- You will also be able to listen ta the NIGHTLY 
SLOW MORSE SESSIONS on 3550 kHz at 7:30 to 8:30 P.M. from the NSW 
W.I-A. , followed by a session from S.A. , these use the callsigns 
VK2BWI and VKSAWI respectively. There is also a club for low power 
morse contacts using home-made gear, called the QRP club. Contact 
Les O’ Donnell, 33 Lucas St, Richmond, S-A-, 5033 or your nearest 
WIA office. 

There is also an EARLY BIRDS NET for morse training daily on 
3547 kHz from 7 to 8 A.M. from Colin VK3DEG in Bendigo, and 
another net on 3539 kHz at 6:15 P.M. for 10 W.P.M- morse , then 
15 W.P.M. at 7 P.M. 

A CW NET transmits each Sunday morning at 10 A.M. on 7025 kHz 
with high quality morse of Full—-Call standard. 


4B. TOOLS - 

Simple electronics tools including a soldering iran and 
multimeter. These are recommended because the most effective way 
to learn the theory is by doing it ! Simple one or twa transistor 
Projects are sufficient to get a feel for the hobby. If the 
Projects work first time they are easy, but even the best expert 
can be stumped by a simple project doing something unexpected, 
that’s when you REALLY start learning about electronics. Our "100 
Projects" book was designed for such learning. 


4c. STUDY - 
Step ane — MAKE A CALENDAR of what you need to study, with 
at least 1 month for revision before the exam. 


Step two —- The regulations given in this text are compressed and 
abreviated. You should write out the frequencies, power levels, 
and emission modes on a larger sheet of paper to better see their 
relationships to each other. 


Step three —- Simply reading something from a text is not usually 
enaugh to really tearn something. I suggest you keep a é simple 
notebook, and write down, in your own words, what you have learnt. 
It is amazing what you think you have understood, but find you 
don’t really when you try to ‘re-explain’ it. This also seems to 
help by "fixing" the information in your mind, as it comes in your 
eyes and out your hand to paper, rather than just out the other 
side of the head ! 


Step four —- try the questions in the “1000 Questions" book for 
each current study topic. 


Step five — go back to step three if you are embarrassed by the 
results of step four ! 


Step six - keep a check on your progress by examining your 
calendar. By keeping a FIXED, REGULAR time and place to study, you 
will find the study much easier. e.g. 1/2 hour per night in a room 
away from TV, or 2 hours twice a week on X and Y nights when the 
rest of the family is watching a show you dislike (but usually sit 
through anyway), while travelling to school or work, etc. 

REGULAR short periods of study of small topics is far more 
effective than heavy irregular cram sessions. 

Study should NOT be a CHORE, it should be a way of using your time 
more productively. You will need determination at first to keep 
your study regular, but this gets easier as your goal becomes 
closer to a reality, and you see your progress. 


4d. THEORY EXAM. - The theory section requires a bit of knowledge, 
a little bit of maths, and a LOT of experience ! This experience 
comes from many sources. One source is text books. These usually 
contain two sides of the learning story, one is pure information, 
but the other is examples, different approaches , exceptians (and 
why the exceptions are logical), and discussion that tries to make 
the topic real rather than just words on paper. 
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Another source of experience is DOING, as you study resistors, GET 
SOME ! Experiment with them, pull them apart, push them to their 
limit, calculate their resistance (voltage across divided by 
current through). It is only then that you will] REALLY understand 
resistors. A third way to learn is to look closely at simple 
projects in our books or in magazines, try to see how they work, 
and why. Ask yourself why each component and it’s value has been 
chosen. 

4e. REGULATIONS —- These can be cansidered as common sense plus 
standards. You will need to memorise the "Q" codes, Phonetic 
alphabet, Amateur frequency/mode/power limits and the VK call 
prefixes allotted to different licence levels. 

For the rest, just read the regulation carefully and try to 
imagine a situation where each regulation may apply. Remember that 
for any class of licence you only have to pass the test once, so 
there may be questions about any level of licence in the paper. 


4f. MORSE - The best advice is to study the "Learning Morse Code" 
book. Practice regularly, 10 minutes a day is much better 

than a few hours once a week. It is also useful to Jisten to as 
much morse as possible. The W.1I.A. transmits a morse session every 
day of the year on 3.550 MHz at 7.30 pm and 8.30 pm EST, also the 
Education service has a vast range of practice tapes available, 
Cover 60 hours worth) ! 

There are sometimes classes in theory and morse code held by the 
W.I.A., please check with your state headquaters. 


S- SUMMARY OF REGULATIONS 


1 The licensee of an Amateur station shall use the station solely 
for self-training, personal intercommunications, and investigation 
into radiocommunications. 


2 A station shall NOT be used for financial gain, to transmit any 
form of entertainment or advertising, to transmit news relating to 
the industrial, commercial, political, social, or religious 
interests af an organisation or individual . 


3 Messages shall NOT be transmitted to a station in another 
country whase government objects to such exchanges . 


4 Transmissions on behalf of a third party shall be restricted to 
conversations or messages of a technical or personal nature. 
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5 Third party transmissions shall NOT be made into another country 
unless that country has special arrangements for such with 
Australia, OR relay any message which enables any person to gain a 
pecuniary gain or other reward, OR relay a message relating to the 
commercial or financial affairs of any person. 


6 A licensee shall NOT solicit for third party traffic unless 
authorised by the Minister, an authorised departmental officer, or 
in the event of a natural disaster. 


7 When retransmitting another stations transmissions — 
a- obtain original station’s consent 
b.- remove the original stations call sign € except in cases 
of Packet and RTTY modes ) 
ce insert your own identification before and after each 
transmission and indicate that it is a retransmission. 


8 Third party conditions apply also to retransmitted signals. 


9 The Amateur station licence shall be displayed, close to the 
equipment, at the stations licensed address. 


10 a.» The licensee shall control all operations of the station by 
being physically present. 

b. If permitting an unqualified person to transmit, the 
licensee must be present to supervise and control all operations. 

c. Permission for another licensed Amateur to use your station 
in your absence must be made in writing. 

d. Only Packet or RTTY modes may be used without your physical 
presence. 


11 Licensees of unattended stations must ensure that - a. a timer 
is fitted to cause automatic shut-down after 10 minutes of 
uninterupted transmission, and b. the station can be promptly 
shut-down if interference is caused to other services. 


12 Adequate security measures must be taken to prevent operation 
of the station by unauthorised persons. 


13 An authorised departmental inspector shall be permitted to 
inspect and test the station equipment at any reasonable time. 


14 All transmissions, except brief tests and identifications, 
must be identified. 
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15 A licensee shall transmit the call sign of any station being 
called or communicated with, followed by the call sign of the 
licensee , a» at the beginning and end of the transmission or 
series of transmissions, and b. at Jeast once during each 10 
minute period of transmission. 


16 The call sign shall be transmitted by voice, visual image, 
or internationally recognised code. 


17 Each transmission using Packet or RTITY mode must contain - 
a- the stations own call sign b- the destination station’s 
call sign ce. the originating station’s call sign if 
different from the licensee’s. 


18 If an unlicensed person is transmitting from your station, you 
must signify your presence and cantral by announcing call signs in 
the prescribed manner. 


19 The licensee shall take such measures as are reasonably 
practicable to erect, fix, place and use the transmitter in such a 
manner as to avoid interference to the efficient and convenient 
working of other stations. 


20 The licensee shall comply with any written directions given by 
an authorised departmental officer as are reasonably necessary to 
avoid interference in relation to — 
a. the installation and maintenance of a station. 
b. any accessory apparatus used, or to be used, in the 
operation of the station, service, or network. 


21 A club station shall not be operated as mobile or at another 
location without prior approval. 


22 The licensee of a CLUB STATION shall organise a lag 
book containing a+ chronological record of all transmissions 
b. the frequency and type of emission used 
c. the stations communicated with 
ds name and call sign of person controlling the transmissions 


23 Club stations shall not be operated without a qualified person 
in attendance to control transmissions. 


24 A club station shall not be operated at a power Jevel or 
frequency higher than the stations authority, OR the controlling 


operators authorisation, by anyone. 
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25 A licensee shall not operate from other than the authorised 
location for more than 4 months without prior approval of the dept 


26 Repeaters, Translators and Beacons shall conform with 1 to 6. 


27 Repeaters and translators shall comply with lla and ensure that 
they can not operate in the absence af a received signal. 


28 Repeaters/translators shall not be connected to the Australian 
Telecomunications Commission’s switched telephone network. 


29 When a repeater/translator is cross linked each link 
transmitter shall comply with 27 and 28 


30 Repeater/translator stations, other than those using split 
transmit/receive sites, shal] not retransmit the call sign of the 
linked station or that of the link. 


31 The repeater link shall not be used to permit an Amateur to be 
retransmitted in a band it is not authorised to employ unless’ the 
retransmitted signal is above 30 MHz. 


32 Stations using packet or RTTY mode shall conform to the general 
requirements of parts 1 to 6 


33 Amateur stations using packet or RTTY mode shall not be 
connected to _ the Australian Telecomunications Commission’s 
switched telephone network. 


34 The licensee must ensure the prevention or reduction of risk of 
death or injury to persons and risk of loss or damage to property. 


35 The licensee shall not permit transmissions that would be 
likely to cause reasonable persons alarm or affrontery, or for the 
Purpose of harassing a person. 


Sb. OPERATING PROCEDURES 


36 Before making a call or test transmission, tisten to the 
frequency to be used, using maximum sensitivity, to ensure that 
you will not cause interference to other stations. Pay particular 
attention to this when working duplex mode. 
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37 Do not transmit an unmodulated carrier on channels’ below 
52 MHz, except for brief ( under 30 sec. ) tests or adjustments. 
A "dummy" load should be used for langer tests. 


38 Calling procedures —- The call for radiaotelephony consists of — 
- the call sign of the station being called, repeated not 
more than 3 times, (or CQ for a general invitation). 
- the words "THIS IS" 
- your own call sign repeated not more than 3 times 


39 Mobile transmissions should always indicate the location, state 
Cif other than licensed state), and the fact you are modile. 


Distress Procedures — 

40 The radiotelegraph distress signal consists of the group 

oe 6 — 7 > 6 «© 6 «6Symbolised as SOS. For radiotelephone the 
distress signal is ' MAYDAY ". These indicate that ship, aircraft 

or other vehicle is in grave and imminent danger. 


41 Radiotelephony distress procedure - 
- SOS sent three times - the word DE 
- the call sign of the station in distress three times 


42 Radiotelegraphy distress procedure — 
- MAYDAY three times - THIS IS (¢ or DELTA ECHO ) 
- identification of station three times 
- particulars of pasitiaon 
- nature of distress and kind of assistance required 
- other information that may facilitate rescue 


43 Distress calls have absolute priority over other transmissions. 
All stations hearing a distress must cease transmissions likely toa 
cause any interference, and tJlisten for the fallowing message, 
recording this on paper, in the Jog book, and on tape if possible. 
After a short interval the operator must assist the distress 
sender if a station in a better position to help has not yet 
responded. 


44 After acknowledging receipt of the distress ¢ if possible ), 
you should contact and alert - 
a. land~based distress - the nearest police station 
b. marine-based - Australian Coastal Surveillance Centre, 
Canberra, ACT phone 47-5244 or STD 062-47-5244 (toll free). 
c+ any other appropriate authority 
d. an officer of the DoTC ( this must also be done within 
24 hours of being involved in a distress situation ) 
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45 The receiver of the distress must then resume listening, giving 
assistance where possible, and keeping the authorities informed, 
until his/her assistance is no longer required or the finished 
signal is given (€ QUM or SEELONCE FEENEE >). 


46 The content of distress messages must not be passed on to 
anyone except the above authorities. 


47 Urgency Signal, used where the distress signal is not fully 
justified, but there is a very urgent message concerning the 
safety of a ship, aircraft or person. Indicated in telegraphy by 
the group XXX , or in telephony by PAN PAN , repeated three times. 
The procedures for transmitting, replying to, and non-interference 
are the same as for distress signals. 


48. E.P.1I.R.B-s — Emergency Position Indicating Radio Beacons. -— 
are low power beacons transmitting an emergency signal to help 
locate a crashed plane or ship. They transmit repetitively an 
121.5 MHz and 243 MHz. 


Sc» PHONETIC ALPHABET 


When using telephony, words and call signs are liable to be 
misunderstood. The Phonetic Alphabet has been developed to 
overcome this, and provide a standard. 


A ALFA M NIKE Y YANKEE 
B BRAVO N NOVEMBER Zz ZULU 

Cc CHARLIE 0 OSCAR 1 WUN 

D DELTA P PAPA 2 TOO 

E ECHO Q QUEBEC 3 THUH-REE 
F FOXTROT R ROMEO 4 FO-WER 
G GOLF S SIERRA 5 FI-YIV 
H HOTEL T TANGO 6 SIX 

I INDIA U UNIFORM 7 SEVEN 
J JULIET Vv VICTOR 8 AIT 

K KILO W WHISKEY 9 NINER 
L LIMA X X-RAY ie) ZERO 
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‘a’ Cc 
make 
QRA 
QRG 
QRH 
QRK 
QRM 
QRN 
QRO 
QRP 
QRQ 
QRS 
QRT 
QRU 
QRV 
QRW 
QRX 
QRZ 
QSA 
QSB 
QSL 
aso 
asv 
asx 
Qsy 
QsZ 
QTH 
QUM 


In th 
1 for 
Amate 
which 
and t 


5d. Q@.- CODES 
odes have been introduced to shorten transmission times = and 
them more efficient. 
What is the name of your station ? 
What is my exact frequency 7 or frequency of ....? 
Does my frequency vary ? 
What is the intelligibility of my signals ? 
Are you being interfered with ? 
Are you troubled by static ? 
Shall I increase power ? 
Shall I decrease power ? 
Shall I send faster ? 
Shall I send more slowly ? 
Shall I stop sending ? 
Have you anything for me ? 
Are you ready ? 
Shall I tell .... that you are calling him on ..- kHz ? 
When will you call me again ? 
Who is calling me ? 
What is the strength of my signal ? 
Are my signals fading ? 
Can you acknowledge receipt ? 
Can you communicate with ... direct 7? 
Shall I send a series of Vs on this frequency ? 
Will you listen to «+. on «+. kHz ? 
Shall I change to a different frequency ? 
Shall I repeat each word or group ? 
What is your position ? 
May I resume normal working ? 


e abbreviations QRK, QRM, QRN and QSA above, a grade scale of 
the lowest and 5 for the highest level normally applies. 

ur Stations often use the R.S.T- system of signal reporting 
uses a 1-9 scale for signal readability (R), strength (S), 
one (TJ). 


Se. MISCELLANEOUS ABBREVIATIONS 


Gergeeee ( to ask for a repeat of part of a message ) 
ai 

Confirm, or I Confirme 

General call to all stations 

Minutes (duration of a wait) 

I have nothing for you 

Agreed 

Referring to .-. (or refer to) 

Thank you for your co-operatian 
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Sf. LICENSED POWER LEVELS 
UNRESTRICTED and LIMITED - 
SSB Voice (J3E, R3E) , 
and Vestigal sideband TV 
All ather emission modes 


400 Watts px 
120 Watts pY 


NOVICE - 
SSB Voice (J3E, R3E) - 30 Watts px 
All other emission modes - 10 Watts pY 
COMBINED LIMITED and NOVICE - 
above 50 MHz - same as Unrestricted and Limited 
below 30 MHz - same as Novice 


pX = Peak Envelope Power = Average power supplied tao the antenna 
transmission line for one RF cycle during peak modulation. 


pY = Mean Power = average power into feedline over a long time 
interval during modulation. 


5g. LICENSED EMISSION MODES. ¢ MAXIMUM BANDWIDTHS > 


The full description of an emission mode is specified by up to ? 
characters divided into groups of 4 , 3 , + then 2 «¢ A full 
description can be obtained from the DoTC radio frequency 
Management division in a pamphlet called "Statement Regarding New 
Method Of Designating Emission Characteristics Of Radio 
Transmissions , 1-1-1982 ". 


NOVICE standard —- 
below 30 MHz carrier - 
200HA1A, 4KOOH3E/R3E/J3E, 8KOOB8E/B8W/A3E 
146-148 MHz carrier - 16KOF3E 


UNRESTRICTED standard - 
below 30 MHz carrier - 

200HA1A/A1B, SKOOA2A/A2B/A2D, 8KOOA3E, 4KOOA3EKN (NBYVM), 
4KOOR3E, 2KOOR3EKN (NBVM), 4KOO0J3E, 2KOOJ3EKN (NBYVM), 
4KOOH3E, 2KOOH3SEKN (NBVM), 8KOOB8E/B8W, SKOOASC, 
3KOOR3C/J3C/H3C, 6KOOA3F, 3KOOJ3F, 1Ki2F1A/F1B/F1D, 
6KOOF3E/G3E, 16KOF3E (**), 6KOOF2B/G2B/G2D/F 2A/G2A/F2D 
6KOOF3C/G3C, SKOOF3F/G3F. 
(NBVM) = Narrow Band Voice Modulation 
(#*) = from 28 MHz to 30 MHz 


LIMITED or UNRESTRICTED above 50 MHz - 
Wideband TV or pulse emissions may only be used 
above 420 MHz. 
Must ensure that the emission mode does not cause 
interference to other users .« 
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Sh. KEY TQ EMISSION MODE SYMBOLS 
The FIRST GROUP of 4 characters - BANDWIDTH ° 
This group uses 3 numerals and one letter , the letter shows the 
position of the decimal point and the frequency units used . 


Ce eee eee rere ree ereereesreersrerererereresereevreses 


BANDWIDTH - 4 characters 
Letters used are — 
H = Hertz , K = kHz , M = MHz , G = GHz 
e.g. 300H = 300 Hz , 40HO = 40.0 Hz , 2K70 = 2.70 kHz 
567M = 576 MHz , 2GO00 = 2.00 GHz 
Note that the letter is never used as the first symbol . 
eg 999K € = 999 kHz ) but NOT M999 


Come meee ene eee eee reeereee eee eee eee He EHe Oe REFEREE HEHEHE EHR E DEH EDO HH OS 


The SECOND GROUP of 3 - basic MODE descriptor 
lst symbol = type of modulation of main carrier 


N = Unmodulated carrier A = Double sideband 

H = SSB full carrier R = SSB reduced/variable carrier 

J = SSB suppressed carrier B = Independent sideband 
C = Vestigial sideband F = Frequency madulated 

G = Phase modulated D = Main carrier both amplitude AND 

angle madulated P = Unmodulated sequence of pulses 

K = AM pulses L = Width/Duration mod. pulses 

M = Pasition/Phase mod. pulses @Q = Carrier angle mod-during 
pulse V = Combination of above pulses 

W = Amp. , Angle , Pulse combination X = others 


2nd Symbal = Nature of SIGNAL modulating the main carrier 


O = No modulating signal 

1 = One channel of digital, no modulating sub carrier 

2 = One channel of digital, with modulating sub-carrier 

3 = One channel with analague informatian 

7 = Two or more chan with digital information 

8 = Two or more chan of analogue information 

9 = composite of 7 and 8 X = Other cases 
3rd Symbol = TYPE of information being transmitted. 

N = No information A = Telegraphy , aural reception 


B = Telegraphy, automatic C = Facsimile 
8) Telemetry , telecommand E = Telephony, sound broadcast 
F = Television W = combination of above X = other 


See ede eee eee re serene eer eset eee tees Hee eeHeH ese eH eH Heo eRe E OSE ee Oo ee 


The LAST TWO SYMBOLS - OPTIONAL further information to be used 
whenever known e.g. 

KN = Commercial quality sound using frequency inversion or 
band-splitting. No multiplexing. 

MN = Monochrome Television — No multiplexing 


NN = Colour Television - No multiplexing 
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Si. LICENSED FREQUENCIES 
NOVICE - 


3M525 to 3N625, 21M125 to 21M200, 28M100 to 28N600 
146M000 ta 148N000 


LIMITED - 


SOM to 52M (AI), 52M to S4M, 144M to 146M (J), 146M to 148N, 


420M to 450M (A), 435M to 438M (J), 576M to 585M (G), 
1624 to 1G30 (A), 1626 to 1627 (J), 2630 to 2G45 ‘Ad, 
2640 to 2G45 (H), 3G3 to 366 (A), 5G65 to 5G85 (A), 

9G65 to 5G67 (J), 56725 to 5G85 (H), 10G ta 1065 <A), 


10645 to 1065 (J), 246 to 24605 (HJ),24G05 to 24625 (AH), 


47G to 47G2 (J), 75G5 to 7666 (1), 7666 to 81G (AJ), 
142G to 149G (J), 1446 to 149G (A), 241G to 2486 (AHJ), 
2486 to 2506 (J) 


COMBINED LIMITED and NOVICE - 
Novice plus Limited frequencies 


UNRESTRICTED - All Novice bands, plus all Limited bands, plus 
1M800 to 1M825, 1M825 to 1M875 (AB), 3M500 to 3N700, 
3N794 to 3M800 (AC), 7MOO to 7M10 (J), 7M10 ta 7M30 (A), 
1OMiO to 10M15 (AD), 14M00 to 14M25 (J), 14N25 to 14N35, 
18M068 to 18M168 (AEJ), 21MO000 to 21M450 (J), 
24M890 to 24M990 (AFJ), 28M000 to 29M700 (J). 


Sj. KEY TO FREQUENCY BANDS 


- G and M are used to show the position of the decimal point 
Mega- or Giga- hertz . 


(A) = Secondary ( non-interference ) allocation 

(B) = avoid operation within +/- 4kHz of 1.870 MHz 
(C) = avoid operation within +/- 1kHz of 3.794 MHz 
(D) = avoid operation within +/- 4kHz of 10.1415 MHz 


and 


(E) = avoid operation within +/- 4kHz of 18MO75, 18M105, 18M125, 


18M130, 18M145, 18147, 18160 


(F) = avoid operation within +/- 4kHz of 24MN900, 24N9014 

(G) = allocated on a temporary basis until required for broadcast 

(CH) = Amateurs must accept any harmful interference from 
Industrial, Scientific, or Medical equipment. 

(I) = Due to interference to TV channel O , there are regional 


restrictions in this band. Contact your local DoTC for further 


information. 
(J) = Communications with Amateur satellites allowed . 
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5k. #44 DISTRESS FREQUENCIES ¥*4 


= 500 kHz for radiotelegraphy ( international standard ) 

= 8364 kHz for survival craft and search and rescue 

= 2182 kHz international distress freq. for telephony 

=. 4125 and 6215.5 kHz supplementary to 2182 kHz 

7 27.065 MHz CB-HF channel 9 - emergency 

= 27.860 MHz Alternate Marine distress, emergency, safety, 
weather and position. 

as 27.880 MHz Marine distress calling only 

- 27-980 MHz Surf Rescue 

- 121.5 MHz and 243 MHz E.P.1.R.B.s 

7 156.375 MHz € channel 6/7 ) Safety of Vessels and Persons 

- 156.8 MHz Marine ch. 16 international distress, safety and 

calling freq. for maritime mobile services in that band. 
ot 476.525 MHz CB-UHF channel 5 - emergency 


S- BDoTC SYLLABUS 


The following is a summary of a syllabus statement issued by’ the 
DoTC for the N.A.O.C.P. examination «. It is given here as a guide 
to the scope and depth of understanding required for the theory, 
regulatians, and telegraphy sections of a typical exam. 


6a- THEORY EXAMINATION 


This will consist of 50 multi-choice 
questions, the approximate number for each 
topic is given in brackets. 


1. Electrical Laws and Circuits ¢ 8 Questions ) - 


la. Electric and magnetic fields - permanent/electro-magnets, 
solenoids, relays 


lb. Electric current & valtage - electron flaw & influencing 
factors (basic), EMF 


le. Conductors & Insulators - comparison of properties 


ld. DC —- power, energy, Watts, Volts, Amperes, Ohms, sources of 
energy, recognise primary/secondary cells, series/parallel 
connection, charge rate, internal resistance, potential difference 
» Ohms law, Power formulae, resistance in series/parallel, color 
coding, preferred values, types 
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le. AC - generation of sine wave, peak/average/RMNS values, 
harmonics, freq-/wavelength relationship. 

Capacitors - factors affecting, dielectric loss, reactance, types, 
types to use, series/parallel use (effect on total value), units. 
Inductors - factors affecting, reactance, applications, practical 
limitations, impedance ( awareness of difference from resistance) 
Transformer theory - types, applications, turns/voltage/current & 
impedance ratio, loss factors affecting efficiency, shielding. 


Radio Frequency Circuits - series/parallel resonance , basic 
understanding of @ factor. 
Piezoelectric effect - basic knowledge of characteristics and 


applications of quartz crystals. 


1f. Circuit Symbols —-Be familiar with the following symbols,yau 
may also be asked to label parts of these (e.g. valve & transistor 
parts) resistor, capacitor, inductor & transformers, diode (inc. 
zener & varicap), valves (diode, triode, pentode), transistors 
(bipolar & FET), antenna, earth, speaker, headphone, microphone, 
batteries, I.C.s ¢€ op-amps & voltage regulators only), meters. 


lg» Mathematics - No formal questions will be set, but some 


topics may require an understanding of the following - (All Q’%s 
invalving maths will have a simple and obvious answer e.g. 
4.6 / 2.3 is obviously 2 , calculators are not needed )} - units 


and subunits of components (mega, kilo, milli, micro, pico) and 
conversion between these, powers of 10, squaring & square root 
(e.g. power formula), reciprocals (e.g. R. in parallel), 
transposing simple equation (e.g.» Ohms law), read a linear graph, 
the decibel (dB) as a power ratio, binary logic (¢ awareness of 
basic concept). 


2. Semiconductors —- (4 Questions) 


2a. Diodes — compare germanium/silicon, forward voltage drop, 
ratings (current, PIV),basic theory & uses of varicap/varactor and 
zeners. 


2b. Transistors - types, advantages/disadvantages of each, 
practical applications, current gain (¢ beta term), recognise 
common emitter/source circuit. 


2c. Integrated circuits -— ¢€ 3 Questions ) recognition and basic 
applications af amplifiers (Op-Amps) and Voltage regulators, Solid 
State devices in general - limitations, static sensitivity, 
typical voltage/power ratings. 


3. Vacuum Tubes — ¢ 1 Question ) 
Basic principals of operation and applications for Diodes, 
Triodes and Pentode. 
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4. Power Supplies —- ¢ 3 Questions ) 

4a. AC mains safety, fuses, protective devices, wiring standards, 
colour coding, importance of earthing (¢ see also safety topics ). 
4b. Ratings of power’ transformers in relation to Power 
limitations of the Novice licence. 

4c. Rectifier circuits (solid state only), full wave, half wave, 
bridge circuits, current ratings, PIV. 

4d. Filtering, awareness of typical filters used. 

4e. Voltage regulation principles, zener, solid state regulators. 
5. Oscillator and Amplifier principles - ( 3 Questions ) 

Crystal and VFO Oscillators, comparisons, awareness of others 
(e.g- PLL) and their application, basic understanding of stability 
Frequency canversion, doublers, triplers, heterodyning. 

Amplification, class A/B/C (elementary only), bias 

RF Amplification, stability, efficiency, elementary knowledge 
of neutralisation / parasitic suppression / harmonic suppression. 
6. Transmitters - ¢( 5 Questions ) 

Transmitter principles (¢ block diagrams of types ) = and 
function of each part. 

Morse Code transmission, basic keying methods and what stage, 
key clicks (cause/cure), interpretation of wave forms. 

AM and SSB transmission, basic theory of sidebands’= and 
bandwidth, modulation envelope, % modulation, power output c.f. 
100% modulation, overmodulation and interference, methods of AM 
(high/low level), microphone principles (dynamic, ceramic/crystal, 
capacitor, electret). 

SSB filter type transmitters, function of balanced modulator, 
filters, carrier oscillator, mixing, amplifiers, linearity . 

Practical methods of tuning power amplifier stages 
7» Receivers —- ¢( 5 Questions ) 

Definition of sensitivity & selectivity, elementary knowledge 
of detectors for AM / CU / SSB 

Superheterodyne receivers, function of parts, RF amplifiers, 
mixers, IF amplifiers, AGC, oscillators, audio amplifiers, 
relative merits of single & double conversion. 

Direct conversion receivers, principles, properties, uses. 

Transceivers, basic concepts (combined functions using common 
circuitry for transmit & receive), appreciation of control 
functions of modern transceivers. 


8. Propagation - ¢ 4 Questions ) 
Radio waves, vertical/horizontal polarisation, properties of 
the ionosphere. Means of propagation, ionospheric properties 


sky wave, skip distance, maximum usable frequency (MUF), variation 
due to time/frequency/season, ground wave variations due ta 
time/frequency. Types of fading HF reliability for long 
distance, effect of sunspot cycle 
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9. Antennas and Transmission lines - ¢ 4 Questions ) 

Transmission line principles, impedance, line characteristics 
of coaxial / balanced, need for matching transmitter/line/antenna, 
matching devices (balun, antenna tuning unit ATU), transmit 
receive switching versus changeaver methads 

HF antennas for navice bands, vertical, horizontal, SWR (need 
for low SWR), half-wave & quarter-wave antenna, voltage and 
current distribution, impedance (& effect oaf ground proximity), 
method of feeding, radiation distribution, dummy loads, basic 
knowledge of parasitic arrays, three element beam, purpose of 
parts, advantages over non-directional antennas, directional gain, 
interference reduction, efficiency of communication. 

10. Test Equipment and Measurement —- ( 3 Questions ) 
DC moving coil, extending current range, voltmeter, chm meter. 
AC instruments, valtmeter, ammeter. 
Frequency meters, digital (DFM) & limitations, dip meter. 
RF measurement, of transmitter output power (using dummy 
load), of transmission lines (SWR, forward power, reflected power) 

Cathode Ray Oscilloscope, limitations, interpret basic wave 

shapes, measure modulation level. 
11. Interference - ¢( 5 Questions >) 

Basic effects and recagnition of symptoms 

TVI, receiver overload, effects on reception due to harmonics 
» parasitic oscillations, excess sidebands (splatter) from 
non-linear operation. 

Broadcast Interference (BCI), overload, crass modulation. 

Other domestic equipment, interference ta. 

Remedial measures, transmitter low or band pass filters to 
reduce harmonics, receiver high or band pass to prevent overload, 
mains line filters, bypassing, shielding, earthing. 

12. Safety - € 2 Questions ) 
Variations in body resistance, consequences of electric shack. 
High Voltage, bare wires, loss of earth (including RF earth), 
charged capacitors. 

Mains wiring (to AS3000), power point configuration, color 
code, differences between active/neutral/earth, principles of 
earth connection, fuses & circuit breakers (principle of aperatiaon 
& importance of correct rating). 

Lightning, dangers, paths of entry, arrestors and other 
precautions. 

Hazardous materials/equipment, high voltage supplies & 
batteries, electrolyte, ventilation, charge/discharge rate, 
Beryllium encapsulated solid state devices, heatsink compound, etc 

Mobile station safety, blasting areas, mains power’ lines, 
explosive atmospheres. 
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6b. REGULATIONS EXAMINATION 
This consists of 30 multi-choice questions in 30 minutes, a mark 
of 70% is required to pass. 


6c. TELEGRAPHY RECEIVING EXAMINATION 

You are required tao receive the equivalent of 25 words in mixed 
plain language and figures, in 5 minutes. Word length is 5 letters 
average. Each figure counts as two words. Each CHARACTER will be 
sent at 8 WU.P.M. and the spacing adjusted ta give 5 W.P.M. aver 
the 5 minutes. Each letter or figure error counts as 1 error, with 
a maximum of 3 per. word. More than 10 errors is a failure. 

Up to 5 marks may be subtracted if 5 or more words are joined. 


6d. TELEGRAPHY SENDING EXAMINATION 

You are required to send the equivalent of twelve and a half words 
and figures (as above) in two and a half minutes, with the correct 
commencing and ending signals- Corrections are permitted if yau 
use the correct "erase" symbol and resume at the Jlast correct 
word. More than 4 errors results in failuree Every 2.5 seconds 
over the time limit counts as one error. You are allowed up to 

an extra 10 seconds if there have been any corrections. 


EXTRA TOPICS ¢ Sections 7Y7,8,7;3,;10 


There have been some new topics added to the Novice Syllabus since 
our two theory texts were produced. These topics are briefly 
covered here as an addenda to our texts . If there are any tapics 
given in the syllabus which you feel you have nat sufficiently 
understood , you should seek further help from other texts or 
friends with experience in the topic. 


7. POWER RATIOS 


The number of decibels (¢ 1/10 bel ) in a circuit is the ratio of 
input power to output power on a (base 10) logarithmic scale. 


dB = 10 x log (Pl / P2) 


The larger power is always used as Pl. If the circuit outputs less 
power than is put into it, then a -ve sign is placed in front of 
the value. 

e.g. If 10 Watts is fed into the input of an amplifier, and 20 
Watts is produced at the output , then the "GAIN" of the circuit 
is 10 x log (20/10) = 3 dB 


Note that the 3 dB above is not a measure of the output power, it 
is simply a way of describing the ratio of its input to output 
power. If another amplifier was designed tao boost a 1000 Watt 
input to 2000 Watt , it would still be described as a 3 dB 
amplifier ! 
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You may have seen a description of a stereo or hi-fi as having a 
-3 dB frequency of 30 kHz. This means that at a frequency of 30 
kHz the output power is half what it is at a mid-range frequency. 
(note the minus sign !) 

You will not be expected to calculate a difficult logarithmic 
equation in the Novice exam, but you must be aware that there are 
logarithmic ratios that work out easily as whole numbers. A 
doubling Cor halving) of power, as used above, is approximately 3 
dB, others ta know are - 


Power gain of double = 3 dB 
" ” me = 1 dB ( input = output !) 
" MY "10 = 10 dB 
4 “ "100 = 20 dB 
se ” "1000 = 30 dB 
" m "10000 = 40 dB Cetce..+) 


8B. SAFETY 


The books in the Navice Kit all contain safety topics, this 
chapter will reinforce and summarise these aspects of our hobby. 

Please read carefully and THINK about each topic. Work hard 
at all times to AVOID accidents and consider how you can minimise 
life threatening dangers. Common sources of danger in our hobby 
are - Burns , Poisoning , Explosions and Electrocution. 


8a. BURNS. 

The life threatening risks from burns should never be 
underestimated. One of the dangers is burns from radio-frequency 
sources, especially from higher frequencies. RF burns may not be 
very painful at first, but can become VERY painful later, they can 
also cause serious internal damage that may not be at first 
obvious. The heating effect may be likened tao that from microwave 
ovens, it may sometimes be cooking us on the inside with very 
little sign on the outside ! 

In addition, at high frequencies parts of our body ¢ such as eye 
balls !), may become resonators . 


ALWAYS - keep well away from antennas when transmitting ! 


ALWAYS - keep the covers on your equipment, they are designed to 
act like the door of a microwave aven ! ( as a shield ) 


NEVER - have add-ons to your equipment, (¢ which may be 
radiating RF ), exposed outside a caver ! 


ALWAYS - properly earth your equipment and any cavers ! 
€ a separate earth stake should be installed, do NOT use the 
household earth or water pipes !) 
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Thermal burns are often recieved from soldering irons. They 
can leave a bad scar if dropped in the lap or caught as they fall. 
Always use a good soldering iron stand, securely nailed to your 
work bench, at arms length on the opposite side of your work area. 

Unexpected burns can easily arise from touching or _ holding 
components that you would not normally expect to be hot. Our 
reactions are much slower in such cases, and the skin’s' heat 
senses are not always sufficient to prevent flesh burns. If you 
need to find which components are overheating, touch them with 
your damp soldering iron sponge to see if it hisses or how fast 
the water evaporates. This is far more accurate, and safer, than 
using you fingers, and it helps cool the component. 

The acid in Lead acid batteries can cause horrendous chemical 
burns to the skin, and can immediately eat right through softer 
tissue such as eyes, lips or nasal tissues. ALWAYS wash your hands 
after even TOUCHING a Lead acid battery, as you may not feel small 
amount of acid on your fingers, but may suffer serious damage if 
you later rub your eye ! Such chemical burns should be immediately 
treated with copious amounts of water. 

Burns can have serious complicatians when flesh is cooked. 
Skin is a good insulator and holds the heat in while the flesh 
damage continues long after the heat source is removed. Cool down 
deep burns immediately with cold running water for a LONG period. 
A doctor is usually needed to assess the hidden complications to 
internal organs , muscles or blood vessels. 


8b. ELECTROCUTION. 

The most common accident in electronics hobbies is 
electrocution. Unfortunately this is also the most likely accident 
to be FATAL - An electric shock may not always kill, but it is 
always a strong probability. You should be aware of the Australian 
Standards of AS 3000 if you intend to do any work involving mains 
wiring. Al] wires and terminals carrying 240 Volts (¢ active AND 
neutral ) should be fully covered at all places, either by the 
wires’ insulation, or by an insulating cover, even on the _ inside 
of project boxes. This is slightly stronger than AS3000 rules’ but 
it is worth it, it looks more professional, and is a good habit to 
get inta. Remember to keep good clearence between all mains points 
and the rest of a projects, use appropriate fusing, and pay 
particular attention to earthing. Always design earth wiring and 
connections to be stranger and thicker than other wiring. Always 
use correct wire colour coding for mains wiring and good quality 
new wire with ample insulation. 
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Learn the colour coding for mains wiring and the correct pasitian 
for the active, neutral and ground in G-P-.0O.s, male and female 
plugs. 


Active - Brown - ( Red by old standard ) 
Neutral - Blue - € Black by old standard ) 
Earth - Green / Yellow - ¢ or Green ) 


The Earth pin on plugs is’ usually 
the longest for safety reasons. 
Try tao also make your Earth wires 

longest so they are the last to be 
broken in an accident. 







ACTIVE 


\euTraL 
NEUTRAL 


(BLUE) 








ACTIVE 
(BROWN) 


EARTH 
(GREEN) 
FEMALE SOCKET 
(viewed from behind) 


GENERAL PURPOSE OUTLET (G.P.O.) 






MALE PLUG 
(from behind) 






ACTIVE 
(BROWN) 






FEMALE 
SOCKET 


ees NEUTRAL 


EARTH ( 
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There are obvious danger of mobile antennas aon cars” touchin«a 
averhead power lines, signs or meta] conductors. Obstructions in 
parking stations, household driveways, etc are often less oabvious 
but equally dangerous. 

Also be aware that there are different traffic laws in each 
state regarding the dangers of driving with one hand, while the 
other is operating a radio transmitter or telephone. 

Amateur radio is unique as a hobby that has a high danger of 
death or damage caused by lightning if proper precautions are nnt 
observed. Lightning can enter your equipment or house by three 
main paths, telephones, mains wiring, and antenna feed lines. 

The most obvious precaution to take is to totally 
disconnect all three of these as soon as a storm is’ threatening. 
Do NOT wait until the storm hits, turn off immediately and remove 
the input plug from all equipment, and also earth your aerial and 
its feed line outside your transmission shack. The antenna’ tower 
should be seperately connected to a deep earth stake, do not rely 
on a cement base to conduct the high currents involved. 

It is advisable for both Amateurs and other members of their 
family to learn the A BC of first aid (see chart next page). Shou 
them where the main power switch is, this should atways be well 
away from any danger areas, (near the doorway if passible). Also 
show them how to avoid becoming the second victim, and where toa 
get help after the emergency ABC has been observed. Remember’ that 
the ABC emergency resuscitation is only applied AFTER the victim 
has been removed from the danger. 

It is a good idea to have either a fire blanket or an old 
Pure wool blanket near your shack entrance for both fire 
smothering and for dragging an electrocuted person free of danger. 

A& dry-powder type fire extinguisher is probably the best 
property insurance an Amateur can invest in, € and they make 
excellent gift suggestions for birthdays and Christmas ! ) 

As a MINIMUM safety precaution you should have an ABC first 
aid chart attached to the wall of your work = area. 

It would be preferable to attend First Aid training classes 
which are held regularly by organisations such as "St.John 
Ambulance Australia", Jocal ambulance’ stations, the "Heart 
Foundation", and the Dept. of Sport and Recreation. 

The addresses and telephone numbers for the Heart Foundation 
and the St.John Ambulance are given at the back of this booklet. 

About 10,000 peaple under the age of 70 in Australia will die 
of heart attack this year. A great many lives could be saved _ in 
the home, on the roads, and in work places, simply by more people 
learning simple things to be done in the first few minutes. 
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1. Check for free airway — remove any foreign material 
e 2. Put neck and jaw in correct position 

3. Check breathing — 
Irway 2. @ Feel breath 


@ Watch for chest movements 













Breathing 


If NOT breathing — 
4. Give mouth-to-mouth or 
§.Give mouth-to-nose ventilation 
@ Give five full inflations quickly then 


@ Give twelve inflations per minute until 
breathing returns 


Circulation Neo. / 


6. Check for carotid pulse. If pulse absent, 


7. Continue ventilation and use external heart compression 
8.To apply external heart compression— 


© Place patient on back on flat surface 
® Depress middie of lower half of breastbone 
40-50 mm. (1%-2”) 60 times per minute 
One operator 
@ Give two inflations and then filteen compressions 
@ Repeat cycle four times per minute 
Two operators 


@ Give one inflation and then five compressions 
© Repeat cycle twelve times per minute 


re 8: 


\ 


Check progress 


If effective — 





® Carotid pulse felt with each compression @ In metropolitan areas. dial 000 
@ Skin will become pinker 


and ask for ambulance service 


8c. POISONING. 

There are many poisonous and dangerous’ chemicals used in 
electronics. Many of the metals used are poisonous when’ consumed 
in small quantities over lang periods, so don’t put food near 
Lead, Copper, Tin, Aluminium, etc. 

More instantaneous poisons are found in some flux fumes, heat-sink 
compounds, chemicals for PCB etching, glues, and the chemicals in 
many electronic components ( e.g- semiconductors, Nicad batteries, 
capacitors), Beware also of the fumes from many of these. 

Reserving one particular corner of your work bench for jobs 
that may expose any chemicals will make it much easier to clean up 
after, and will keep residual mess away from the areas in which 
you spend more time. ALWAYS play safe and use gloves AND wash your 
hands, AND clean up afterwards. There are many other obvious 
precautions to be taken, these are usually common sense if you 
know what you are doing, or are given in the instructions for use 
of the chemical. If in doubt it is best to avoid potentially 
dangerous chemicals altogether. 

ALWAYS keep chemicals in places that are impossible for 
children to get at, even if you rarely have children around. Pay 
particular attention to Nicad batteries, cleaning chemicals, and 
battery acid (NEVER use old drink containers). 


8D. EXPLOSIONS. 
There are fatalities and accidents each year from exploding 
batteries, these can be of two main types. 


- explosions when charging OR fast discharging of Nicad, Lead 
acid, and non-rechargeable batteries. When electrical energy is 
converted to chemical energy, Cor vice versa), there is either a 
volume change or gassing which can cause an explosion. 


- explosions of the Hydrogen gas given off by Lead acid batteries. 
Hydrogen can be exploded by even minor sparks, so don’t complete a 
circuit close to a battery. The spark may come from completing a 
circuit, from a switch, from an accident such as_ shorting the 
battery terminals with a spanner, or can even occur inside a 
battery as the deposits on the plates grow and short circuit. 

In such an explosion the first danger would be the sharp flying 
shrapnell af the plastic casing. Anyone nearby would then be 
showered in concentrated acid before they had a chance to blink. A 
very lucky survivor would then have time to consider the lung 
damage from acid fumes and lead blood poisoning ! The message of 
all this should be clear —- treat batteries with a strong respect, 
( ALL types of batteries both in charging and discharging ). 


- 29 - 


Lead acid batteries should be mounted in a ventillated box well 
away from work areas, and should be solidly wired to terminals at 
your workbench so you never need to go near the battery. NEVER 
complete a circuit on the battery terminals. Keep this in mind 
even when recharging your car battery or getting a jump start ina 
car- You should connect the positive terminals together first, 
then complete the circuit through some other part of the car 
chasis well away from the battery (for negative earth cars). 


S-.- DIGITAL LOGIC 


Digital logic semiconductors are a specialised subgroup of ICs 
designed to operate in two states ¢ high and low ) with fast clean 
switching between them. They farm the building blocks af alt 
modern computers, controllers, calculators, and are used 
increasingly in consumer items including transmitters, receivers 
and test equipment. There are many types of logic chips, the main 
ones being made from the integration of Transistors (TTL), or FET 
like components (Metal Oxide Semiconductors) (MOS or CMOS). The 
TTL families tend to be faster and more robust, while the CMOS 
families can have higher integration (greater on-chip component 
density), lower power consumption, and higher input impedence. 
NOTE that CMOS chips have such a high input impedence that 
their delicate and sensitive circuitry can be damaged by stray 
static electricity. NEVER handle a CMOS chip unless all its pins 
are shorted together, keep them out of cantact with non earthed 
materials, and NEVER install or remove them from a circuit that 
may be turned an or have a residual voltage. These are simple cast 
saving precautions THAT ARE OFTEN USED AS EXAM QUESTIONS. It is 
also prudent to treat all digital chips delicately. 
The input and output states are referred to as 1 and 0, these are 
usually close ta the supply voltages of 0-5 V (TTL), or O-15.¥V 
(CMOS), but many ather voltages are sometimes used. 
The important characteristics of the gates are their high speed, 
large input noise margins, fast output settling, and only’ two 
states for their input and output (which allows circuits to be 
fully analysed by a branch of mathematics called Boolean Logic). 
An introduction to several common logic building blocks (gates) 
are given on the next few pages. 
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9a. THE INVERTER - 

The simplest logic gate used is an Inverter. Jf its input is 
somewhere near the low state ( 0 ), its output will switch rapidly 
to the oposite voltage ¢ 1 or high ). The circuit symbol is given 
here, as well as a simple equivalent circuit. 


+ 


This gate is mathematicaly described in one of three ways. 
a. Words — B equals NOT A. (note that the word NOT is capitalised) 
b. Equation - B = &@ (the bar over A is the NOT symbol) 


c. Truth Table -_this isa 
table showing all possible 
input states (2 in this case) 
and the output states 

these cause. 





9b. THE " OR " GATE - 
This gate’s output is high if any input is high. 


>- Fh 


The equation of this logic is written - 4& OR B= 
( using a slightly confusing symbol) - 4+B=C 
The truth table is also given below for a three input NOR gate, 
which is an OR gate with an inverted (or NOTed) output. 


C, or sometimes 


OR gate truth table 





| 1 1 mathematical 
j 1 0 descr ipiion of 
1 6 1 this NOR gate 
1 e) 0 AtTBtrTt=0O0 
0 1 1 
(e) 1 0 
gi 8i ole] s 

B 

Cc 
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9c. THE " AND " GATE - 

This gate gives a high (logic 1) output only if input A AND input 
B are high. These gates often contain up to 8 inputs, in which 
case the output is only high when all 8 inputs are high. 


Words — A AND B equals C 
Equation - A AND B =C € or A-B=C where . is pronounced dot ) 
Truth table — 

Two input AND gate Three input AND gate 


inputs output 
inputs output 


| 8 | ec | 


oa 


Oror 


1 
1 
Q 
QO 
1 
1 
.¢) 
6) 


Or Oro Or 
OCOood000Or 





An associated gate is the NAND gate, it is essentially an AND gate 
with an inverter on its output. 


Inversion 
a 
D 


9d. THE " XOR " GATE - 
This gate has a high output only when anly one input is high. 





P| = 
PD 
iss) 
u 
Q 


oor 
a 


NA 


z 


9e. INTERESTING IDENTITIES. 
There are two theorems in Boolean Logic which you should prove to 
yourself by drawing up the truth tables as an exercise. 





A.B=A+B NOT of ¢A AND B) = {NAND? = (NOT A) OR (NOT B) 
A+B=4.8 NOT of (A OR B) = {NOR} = (NOT AD AND (NOT B) 
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190- THE PHASE LOCK LOOP OSCILLATOR 


The phase lock loop oscillator (PLL) works by detecting any change 
in frequency between two inputs fed into a phase detector. If the 
frequencies are the same the output from the phase detector 
(comparator) will remain constant. Should there be any difference 
in inputs it will produce a change in the output which is’ usually 
a DC voltage. This is used to vary the frequency of an oscillator. 
The frequency is usually changed by applying the DC error. signal 
to a varicap in a Voltage Controlled Oscillator (VCO). The VCO 
oscillator therefore is firmly "lacked" onto the same frequency as 
the master oscillator. 


stable 


frequency output 





MASTER |__,| PHASE |__,] DC —>|Ficter|—> 
CSCILLATOR DETECTOR AMPLIFIER 


DC correction 
signal 





The PLL is often used in communications receivers and transmitters 
as it provides a high degree of stability while allowing wide 
frequency coverage-:In some cases the master oscillator may _ be 
divided down so the final output will be some stable fraction of 
the master. 


Note that if the input frequency is an FM signal then the 
(varying) DC correction signal will be the same as the original 
modulating signal, this case would be referred tao as a PLL FM 
detector. If the VCO was part of the tuning circuit of an FM 
receiver then the set would automatically lock accurately onto the 
nearest and strongest station it was tuned near tao. 


If the "master oscillator" was a received carrier wave then the 
V.C.O. would be equivalent in accuracy and stability to the 
stations carrier but at a fraction of the cost . 
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343-349 Riley St., Surry Hills, N-S.W. 2010 Phone 211-5188 
557 Gregory Tce, Fortitude Valley, Qld, 4006 Phone 854-1696 
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National Office, P-Q.Box 2, Woden A.C.T. 2606 Phone 82-2144 
ST. JOHN AMBULANCE AUSTRALIA 


P.O.Box 275, Manuka, A.C.T. 2603 Phone 062-95-3777 
St.John House, 6 Hunt St, Sydney 2010 Phone 002-212-1088 
225 St.Paul’s Tce-, Fortitude Valley 4006 Phone 07-252-8411 
65 Fitzroy Cres-, South Hobart Tas 7000 Phone 002-237-177 
285 Latrobe St-, Melbourne Vic 3000 Phone 03-675-576 

216 Greenhill Rd., Eastwood S-A. 5063 Phone 08-274-0444 
P.O.Baox 40221, Casuarina N.T. 5792 Phone 089-279-111 
P.O.Box 183, Belmont W.A. 6104 Phone 092-277-9999 
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